() C  tests using the Quasi-likelihood and the Extended Quasi-likelihood estimating functions. The performance of the derived () C  tests are better when compared, through simulations, with the Likelihood ratio test.
Introduction
Data in form of proportions arise in Toxicology and other similar fields. An important problem is to compare proportion of a certain characteristic in several groups. However, these proportions often exhibit variation greater than predicted by a simple binomial model (Williams, 1975) .The superiority of the McGBB distribution to BB distribution in handling over-dispersion has been shown (Chandbroseet al., 2013) .A number of procedures are available for testing homogeneity of the proportions in presence of over-dispersion. Of these, the Likelihood ratio (LR) test has found prominence in literature.
The purpose of this paper is to derive () C  (Neyman, 1959) statistics () C  test is based on the residual of a regression of the score function for the parameter(s) of interest on the nuisance parameters. The nuisance parameters are then replaced by n consistent estimators.If the nuisance parameters are replaced by their maximum likelihood estimators (mle's), which are n consistent, the () C  statistic reduces to the score statistic (Rao, 1948) .
The () C  statistichas been widely used as a test statistics (Neyman and Scott, 1966; Moran, 1973; Paul, 1982; Tarone, 1985 ; Barnwal and Paul, 1988; Boos, 1992; Paul and Islam, 1992, 1994) . This is because () C  statistics require estimates under the null hypothesis, it often produces a statistic which is simple to calculate, it has been found useful for detecting over-dispersion in binomial and poisson data (Paul et al., 1989; Dean and Lawless, 1990) . It also often maintains at least approximately, a pre-assigned level of significance (Bartoo and Puri, 1967) . It is locally asymptotically most powerful (Bϋhler and Puri, 1966; Moran, 1970) .
The paper is organized as follows:In section 2 we present the derivation of the () C  statistics, section 3 simulation and section 4 results and discussion for comparing the size and power of the () C  statistics with the LR statistic.
The () C  Test Statistics
Suppose that there are S treatment groups and that the th i group has i k litters. The proportion responding in the j-th litter of i-th group is , 1,..., ; 1,...,
McDonald Generalized Beta-Binomial distribution
The probability mass function of the new McGBB (α, β, γ) distribution is given by, 0 ( ; , , ) 
where  is the overdispersion parameter of the new McGBB distribution
The C(α) test statistic based on the quasi-likelihood(
The Quasi-likelihood is based on the knowledge of the first two moments of the random variable y Z n  (Wedderburn, 1974 
where y is a discrete random variable, n is the number of trials, 
Maximum quasi-likelihood estimates of ' j s  are obtained by equating (4), (5) and (6) 
where     .. and   are digamma and trigamma functions respectively.
Expectations of the minus the second derivatives are given below, 

. Then the quasi-likelihood score or
The C(α) test statistic based on the Extended quasilikelihood(
The extended quasi-likelihood (Nelder and Pregibon, 1987) can be used for the simultaneous estimation of the j  and  . The extended quasi-log-likelihood for an observation z with mean and variance specified is
The Extended quasi-log-likelihood for the data under consideration, then, is 
Note that under the null hypothesis the parameters , and  are common across groups. In this study we consider 2 S  groups. So the estimation of , and  from the S groups can be considered to be estimation from a single group consisting of the combined data in the S groups. The null hypothesis is rejected if
where p is the degrees of freedom.
Simulation
In this section we report on a simulation study conducted to compare the performance, in terms of size and power, of likelihood ratio statistic (LR) and   C  statistics.The simulated data was generated based on the new McGBB distribution. The 1000 over-dispersed data set were simulated using the algorithm developed (Ahn and Chen, 1995) . The open source statistical software R (version 3.1.1) was used in the study to simulate data. In the simulation study, empirical levels were calculated based on 1000 replications for each combination of varying valuesof 
